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Abstract of JP 2000350708 (A) 

PROBLEM TO BE SOLVED: To enable to 
noninvasively monitor a body parameter by 
converting a sensor signal to an acoustic signal 
receivable outside a body with a first sound variable 
transducer and relaying the information about one 
parameter of physiological condition to outside the 
body in forming an acoustic calling signal. 
SOLUTION: A biosensor 100 detects or monitor one 
or plural parameters concerning physiological 
conditions of a patient, when it is embedded in a 
body region to be treated, and is used for 
transmitting an acoustic signal indicating a 
physiological condition or a parameter to outside the 
body. And it has one or plural sensors 1 1 2 for 
detecting, monitoring or measuring one or plural 
parameters concerning physiological conditions of 
the patient. It also has a variable transducer 1 1 4 of 
sound, and the transducer 1 14 receives an electric 
signal from the sensor 1 1 2 and at the same time 
converts this electric signal to an acoustic signal. 
And it receives an acoustic calling signal formed 
outside, and converts this acoustic energy to electric 
power. 
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7yxfa- 9-*SftLTtJ0, c^iti^t, ffi^ 

h7>x? J .—vcDmftt:&mzLxu 

S. Lfc^/T. f«J:3il7y7fa.- fS««4. 

* =Sr v ^ v ^Blf ^"^n./S^Bf Tffl ^4 O (cjt L T V ^4 . 
ttSgtfUOtJHIIfc *J V . ?L4 i4 . P3ffi?*c t L < J4Aft 

b^nmb itil 1 14$tfl 5^m<7)JJ^2r 

tU^Sit^liU^ -fe;i-gPW3(4#«Jil lco 

ttW nSSX&mi 2i4*^5 OAtm^JpSSr^LTV^ 

sc:t^M*t^\ ^mm^mmMo 9/0 0 0. 55 

**»R^jEIKrrfffili, mjEco&memmzLtztf^ 
•C^*WtiBaS*iTttV^V^ ?L4i4S^<7)4 
xitLtv^ct^'at Lu,> ?L4i*j«*'xcoj±7i 

(4. S2«itji)fiigat^a. h7yxfi-t«s 

[00 15] H2(b)*cjSSfL4«fc-3fc:, S«(=(4. Iff 
4 L<l4*l®il 1^»$^«<4 5{C. ttlt^l 8*i 
x.yf-y^flMSftTfcO . <rii^4 1 9. b?^f* 
-^««4. lifex -yf y^M§^ffi« h 7 

8CT>mii%Jl 0 0 jut. mX"$>&. H^c04ofc. IfiS^l 
8(4. ?L4«rro i 9HtfPJt^l¥§«Ml OJMLIo 
I10/Mt»l7^1 7^ffM-T-S>4 3^, 

VI 7{4. »4t<ttH— ^ffiRfcXvf-y^jSSfi. 

Xfs-- f S*^tggt-tS o HI (a)fc4t/'Hl (b)K 
^S^xS 4 3 tc . E«g 2 ^(4±gp«ffi 8 h TSPfliffi 6 
fcj&TOOftftfcfVO^. H2(c)i5 1 tVH2(e)BS 
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mizcommzm o 4 5 tmi iz&m ztix^&zt m? 

4U^ WM6^ 8i±. KS^f. ~?A7JL>yi-y7\ 

mmm^m^^m^mm-thzb^zx^x . j±««2 

W±ffii:Tni:t-€-*l-€*lJtatSilTV^. Hl(a)fc 
*§^J:o(:. TgES*6(2. Sill 
*ifc-HM3il»4WJf 1 4 fc-ftogfrfrfc LTffM^fL 
T^4£fc#jff*U*. ««114i4. ->y^/HHl=h& 

4 Uv^aWEfctst^'C, ^- MSMSPl 6(4. ?L4«ffll 
0O£ft:c9ft£#^2 0~2 Sjumfcftftidfc, ifrl 
OumCDB%$:^LX\i&Zt$:mkk LTl^i. 
[0 0 16] H2(c)^7K§ixSJ;at. 4 
14. H 1 0^fl:5-f V 1 7 £-&triVM 1 1 cr>m*%: 
at»*«oTV^4. aHW** 1 , il7^17^ 
#%jg l 4 . «^,gP(ffi^<7)«MSP i: =5r T V * 

#?4 U^ltJfiTFMtfcUT. fllffi6. 8(4. x*/P 

Xfa- *<Ojegtt£ft*;fcrC£ » Ltztf-oX. b5>- 
fca»?3sfirt:^5 - 1 & . ft 

/,(yi)[./ o (ir)-^(n')l-*-./,(>«i^a0r) - jgOgj] f 



iEWSt'^^-feHltE (monochromat i c 
xc i t a t i o n ) t4^T4it&MJI2tfDl 



3(1 v 1 ) 3rZo>(l- v ! )„ ^ 

— - /> + i = 0 

2Qh s 2Qh l 



<l£0*§£\ Q(4B2^tt^^-^>-^, h (4S 2 <5D 
1?$ cr) 1/2, v(4JB2^TV>-Jt. r(4 

Y^3p{l-v>7<?A 2 

izz^x5-L^ix&mft<rtmmxb*). *&, p(4 
m2cr>itm mm) . <» uman^ jBe^j (epju^s 

(37L4 «[*llteJ;W10lft(:ffifliI 2 ^illSt" 
ti . ?L4 ^0«<7)«#:i±*f 4 L < (4£MT*£> 0 . 7L4 CO 

(4JR 2 Ofittt^fficoT^ffi & iS L T v ^ 4 . 
[0017] ?L43&*P3»T»*»^, Hffl^ga^fl 

^tm^m^mwm^^tm ( l^si&itjfcH- 



fc4t^ftJK 

iEfico< v -feAflHftti 4 IFM 1 «<7M8IE § •/ -fe/P- 
M^^LTV^. t3t. P fl . H fl t4-eix^fx7L4|*)<7) 
ffi^JEEfe4t/fL4 <0ffi$ ^^LTV^So 4£. P W ii?L 
4c7)^Hii?)M#:cOj:b*Sr^LTV^„ A >\z'—?>XZ 
comim*. ?L4rt<0ffiSW)JEBIBCj:oT*t*IBttfc: 
i«LTV^„ 4£. Z<^flS2flB±a[«d«ilWfcJ:oT 

[ 0 0 1 8 ] «S 6 . 8 fflxmidffiM^fz K> [zm*b tjfi 



V e 3 j . e 3 2 - t IZ 4 -5 TOT^4 3 t# 

Qir,9>.t) 

IZHBcom 2 ^iziiLS-t^mSK^tLtzj^com^mm^ 
tiom^fil). 4>t. x(iJ±«S2«#**-[*iT- 

WmZft.tzWMZ^LX^&<, Ztcii^ ^-thixtz^ 
[6] t» a S^fe 4 IX y [6] tcffi 3 tcftcff L T tJ "9 . 

z.ti h mums, p v d f m *mm Ltz-m^z \mvmz 
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h W£E P £ £ SlSfi b TL4 coftm b 7h§JJ b com^Kfim S.mm 2co*^;^>?>xcte 
[00191116, siatSWSns^KiffJi, «3t 



2 = Je{r,<p f 0*fi 



Jfl(r^.04Sf| 



ti, QOACfiSc^b-^fitSr^LTi3 l 9, Lfctf-a 
[0020]I13I1 P3Jg«0£E«S2^H«tjb/i-? 

i-Cti, S2^ff«7ff^ (xjErrtr) *s J; ^"fil^rrfrr ( yjj 
[*]) Sr^trr^h^&flWfrf- S^ttioT. /1 2 

LT^S. «2<©*HB7 0iJj:tftfrife7 2t'(i, ^ff^' 
* 7 2 OMPJJ(^$MCf4S LT V ^§ 2 7 4a, 

1bh. 0%OP»(SS2«£ffi«£M3«ffitMffiLT 
[OO21]04{1 FJf^cOHW^S2S-Wr^N5>' 

>x£mm~t&mimi3o%Tfc& (/57(b)) . l 



4Wftt*v* (^77(a)) . ^-coj;a^«ffitJ;-5T# 

^tL^jS-aj^sSE^x^yxti. m2£^i / zm.ow& 

iOfcf*»tfi^ (/57(c)) . ifc, 0^<7)j:3 
C « 2 <3&J6ffliBfc"C*flHi9* Jni 4 f: , 2 oft 

W*»*ftiat«tdia2O<)D«aai8 0a, 8 0b£ 

a, 8 0bti. jffSKIl ***ffi*]**>*Jw5r< kfc 
S»?3*ufcHHI (W*if3 0%) ££t£«2<9asi>>£ 

5g"T h fc«> \,z , fl&eoftSeo; f 9 ^ - / £ ft&ft L, T & A 
V^ 0 ^fflfftftlRg&O 9/0 0 0. 5 5 3-^f (ClBW^iX 

LTft^«S^,^x^yx*^f*$tLS J: 5 tz-otz 

i o^mffi ( 8 1 tdirmmm 6 ) wm&ztL 

±su«ffi8 bT&mm6tcDmx*%i?t,ti%>m2cr>m-ft 

<nmm^-?rh 2^^mmm:^^m&b^mmz 
m&x-hh* 

[00 22] meiz^tL&mcDmtmmizti^x ^ b 

5yxfa-tS*l«l (TL) 4a+^HCffi^JE7J<7) 

2 tmm.mzmmk* iuv^ s i «o ± a ^«^(- «t 
#ur , jb 2 cDpjxfeco^mz i -5 1 # £ ^m^moa 
t, h5>-7.7 ; .rL— 9-<»D«stPx>jf>'^*i«a±s-tf-fti 

A. P 0 iifL4^^IiJt^(Iijtcr)p B ^ffE^T-fc l 9. V 
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DCifi^-KHRt=«futi4. ?L4 
# g oil ^ffi^tM^r « . i^oj; o %mtmm t,z «t a 

fi\ JB2*SKftS-friii:t:J:-oT, JB2*5*ffifaj:*J* 
4fc, ^i/^SIJWSJi. Ell (a). i(b)o 

^S&te^-ftX^&fcft, 01(a), 
[0023] TfcHWf^ajfUSO 9/0 0 0. 5 5 
L<t4. v^ox^bn-?x^ltT-j£<f£ffl3;fi 

2(cx-yf->'^jfiS*t4i:i: fcKlo^ffil 
(transducing cell member) 

saw-* i fc a*rs So i« =t 3 *«M£*ffijimuf, 
b 5 yxf a— *f crtrnffiisxtfyxte i. xfW±v-x^y 
x SrftiT & i t £ J: a (3. MfcO^fe-t/bgW 

fttniimo 9/000. 55 3#t=aeasnfcffflHfc:« 



cos 5 uf + 2P 0 P— — — ^-coscat 

* ex ax 

ixrea-r s i/y-A'tt m&fcz. s ; t & . 

[0 0 24] H6tc*S*ufeb5>-^-ra-irS8ltl4, 
?L 4 <7) FW|SJc7>E;fjl£ t i o T * t £ Its J: t/ftco— Nr 
W£ftE£**LT£EWi 2 iffifflftSSBtot 5 fcft . b 
5^X5 7 ?g3&i: 5 . *l£BJ§tc«S b 5 > 

^hSST'^JS ? ft , i^fi^r V a - A^e n @ #<7)x 
^^rtt— <50x^;^'— i^Hojtft^x^df- 5: 

[00 2 5] H7(a)~ 7<c)&t*08(d)-~8(f ) 

H7 (a)t^SftS i 31:, *H#ltmiI^0 9/0 0 
0. 5 5 3^IB»$ttfc%BJ!tCffiS b^yxS ■yi'S 

So miOW(4Jia3«ffi4 0atTgP«ffi3 8at^W 
LTV^o SI2<7)M(±±§E'HI4 0btTSPmffi3 8b 
t^^LT^S. tS38a, 38b. 40a. 40b 
il It5'f>'36a. 36b. 34a. 34b^fft 
LT . *S&0»fc*5OTfcS58IS;h.T v^. SI 
5^fy36a. 36b. 34a. 34b^m^W^fiM 

T«iS. mmwatm 2 commit yv-yy^zm 

^feJft*:S-&S. ^JfeMSSWi. 7-f>"34a, 36b 
|B]±SrJf«!Lfi.o^^ >34b. 3 6a|il±&^-rS 
it(Cj;-oT#4tiSo M^lffiRti. 7^34a, 3 
4b|5]±£fSiUa0 7-f ^3 6 a. 3 6 b |5T±£fgM 

[00 26 ] B7(b)teiSSftftffi<733lil0BBfc:tJ^ 
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38btffM$tL, tS3 8a, 4 0b|±«g7-{y2 

i58R^ON/OFF^>f y-f-fcL-raSB^-*. iiiC 
J: "5, Ji 2 cotmtgW yt-ryx*^5tii±tl». « 

s^«8K>*ii3 i2ii, mmzti 

KhMl <7)gfrfrCD«4t4 , «S 4 0b. 38b ralT'Stt 

»«7^f V2 8t loTSS3 8a, 38b 
|Bl±^^tJ.O»fl: ; 7^y2 7. 2 9£^iVfil.fflI 
4 0a. 4 0M;ffiM-TS^i:(CioTjft3£&tl>l>.> <I 
*sE5>f V27, 2 9 Ji*5tigKfc:SS(;3*u 

JB 2 eoflSHM y t-^y^MflptTIBtSEfl;*^* . 
[00 27] H8(d)(CiSS#L6J:afc:, Sl^ftb 
;bgRW3a{M2ai:fL4ai:Sr1rL-Ci5 0. ®2c0^ 
&-te/^W3b{4Jf 2bi:TL4b fc£WLTU4o -ft 
T. ^tl4»C0-tr;PSEW3 a. 3bli, ML<tl H— 
i50X«F*IfcJR^§tiTOS„ it,l2a, 2bi4*f4 
L<ti— *tJPjftS#lTV^-&. SS6a, 8 a 
W&ftW>\<r>1$WM'2 afcKDfUt'biU t!6b, 8 
b fcW^4m&©aS2C0*fci&*Ji 2 b fcKOftft^T^^ 
4 0 t!6a, 8 a. 6 b. 8bll #S7-i ^3 7 
a. 3 5 a. 3 7 b. 3 5 b 2r-€-*v€'*VfrL'C. «MHI 
J»£*StWfcS6R3*VOv6. B7(a)fciJVvc 
KTOLfciafcl, »m5^>-3 7a. 3 5a. 3 7b. 
3 5 b«*S^^*^CH^jtT£MSS(i:#M 
HJSSKi: *3SC»ftt4fcftt, tliMS&IIIKfcliflJ 
f»*.B*& 1 R«-£>*VC^S. .I^J: 1 ?. S2a. 2b 

08(e) (2ffie>£f£8JR&7i* L/O *6 . i ^HJfi^^T- 
(4 » m 1 iJ J: tf* 2 «^*/Paw^M^S»fc 4 -> 
TS^teSSttSfiTV**. 05^>4 3tc. b;H5ft3 
a . 3 b ^«*,e^^C0lgai§ * tf$£t& fcftfc . JH 
2 a OffitttiJi 2 b COffiffi t MT"S> S <> Lfctfo X . « 
ffi6 a(iil7^ >2 1 CJ;-)tiffi6 M;J$M£tU 

ii8a, 8 b tztemm? a y 2 0 . 22 ^'-en-mis 

«SU3»t:**l«l*BRS*L4 . m 2 a . 2 b COMMA 
[1 fSKIl ON/OFFX^7ftL«t 

4, as (f )ttft<o5aeBtt*^L , rv^i. ^mmm 

fcJ:r>T:E^fcSSftS*ro**. 0^7)4 at. Sffi6 



a. 6bl4aW9^>'2 4(c«J:r>T5V^(cSaiSn» * 
18a, 8bIdaW5-f>'2 3teJ:-5T5V^«BlllS 
ft, Ii6b, 8bfcl4att£^--f >2 6. 2 5«tlf 
tlWf^ti. #«t7>fy2 6. 2 5l±fl]IiI*S:fl 

■*-s«siia»t'€-tLf , *iaaKS*L-6. 12a, 2b<ots 

*i4. jfiKli, ON/OFF^vfhUIit 

4. 

[ 0 0 2 8 ] 09 {4. Pi-«litx7fy^M?ii 

&o#M??ijfi 4 o xm *t,zmmzti& 2 -xv$m* 

)VMtt<r>^m^m$L*mLX^Z> « 0^<JOJ:3tc. 

116 a, 8a|SrcSJtJa*L**2^)»iJ-<^flStt 
{4 . *ffi 6 b . 8 b [STSft feft 4 S 2 cOgP^ffitt £ 

srca&s. if8a, 8biiSi7^ ygciotit 

£ft. 6 a . 6 b (:lJtailK / v*l«tft<?)# 

m?4>i em&if^iix^^. ^wjicffish?^ 

5 -y ^SW'Offie^SfcJBIBtfH 1 0 fc5j*$*lT V^S . i 
«b7>X$7 ^IIia4 1 OOMt^ 

W£ffi£T & b . ?L4Jiff4 1< J4»fe&fSv^tiS«JB 
l&4:/IS2<7)ffiM5 0a s 5 0 btio TS^flT 
V>4„ ,15 0 a, 5 0 b«#?^ L<{ifg*ftl5 2lc4o 
TSUtSSttSflT^i. 15 0 atl4±fiP«ffi4 4 a 
hTM*ffi4 2 a h^'JX 0WtA.il. I50bt 
(i±g|imffi4 4 b i:T§B«ffi4 2 b fc*fKOft(t^>#lT 
US. tffi4 4a, 4 2 a. 44 b. 4 2 b «4«MHI 
S^VtfO^CO^*^!:^^ y 5 4 . 55. 56. 57 
36*-e*i-e!h.R(t6<iT . bukE L^^i4#^4HS6 
7E28i: LT^SixT tOT* 0 . *H#rFtfJjSfiSP0 
9/0 00. 5 5 3^fc^tJ;tafc*J^«Hfc±tf» 

a 4*ct*v». is£-r44 o tz. tet L^mmmmizn 

1^tiJi»0 9/0 0 0, 5 5 3-^fclBa$nfch5y 

[0029] A'^t-tytlOOil .S^^rtc?)* 
SWSrflHi ^ - ^ 4 fc«> t (c«ftii»^rS6 
*C*4. A'^f^ytlOOtl -ecottjf^tfJ. a^jit 

*»HHt:ffi4^3j-fe>~9-l 0 011 

mfMm^z£~>x^*)V¥- (w±) t>m*.t>H& 

£olzm&LZtLX^&. ttz, o 0{41E 
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wwux-tyy-i 0011 ±w^mmznm^zm. 
m-t& i -5 ^wncvttt L^mmmm^za^x . a 

^tytyXfi^ 10 0(1 t-^^fitz&mm^: 

[0030] 13 1 1 tZTjkZtlZ 4 0 fc. *%BJcO 1 oco 
ilfflB^JKtcfc^T. ^fgaji^A^-ty+ri 0 0(i, * 

-fztixmszti&faftmmzmtb&tti&b. &m 

-9-1 0 0(4. *&<o£3ttJIIfc:HW-£ l ±ft\±Wk<nn 
lifcfcHMWrt::^-! i2**l/o>*. 4fc. A>f 

0 Ofi^^nr^h^XX-fj.— ^1 1 4£ 
WLT^S. h7^TA-tll4IH:ytll2 

TJB fig, § ft^fiNPftftWt©^ S fc b i> . i co 
(4. -t>~9-i l 2fcx;M^— (mff) SrJnx.^.5ta6t 

[0031] Hi 1 fc7F§ft& i. d t> FyyxfA- 

m 1 4iiSfir-fe>-7"u 117 tMftr-fe>'7' 1 ; i i 

r-fevT' u Lt-ft^s fix ^&zk tfmt lw 
^wmti-t. L^rnmmt,z&\^x . ^mr-tyyv i 

1 7tjHffT'fe>7-'U 1 1 8(4. h7yXfj.-tll 

l^6tti:T6*i4. b7yxfj.-tS*i<7) 

ff&B4Ell (a). Kb), 02(aK2(e)(:tJWB 
L<WlWZtiX^&, *^A">f^yf 10 
0<7)SftT-fe>7 - 'U 1 1 7fc4t/i*flT-te >-:/</ 1 1 8 

ffls«h5^fA- fssi 

■*f=ScJH«-e (ffixBL*:07(b), 7(c), H8(d)~8 
(f ). H9. HI Opiate) ffiffl-TS i f: i> nTigT*) 
5 . y <>f y ^ > 7%miz>m t § ft S «fL£ 

lo<0h5VXfa- f^*l 
1 h 5yy- y>*tcffl^jXtfi t WM± U^. Sffl 

-m 1 4 <oausB**jBj£-r* - 1 «> -cs s . 

c^if S U^Hfife^ffifcfcliT . ^4 >"9-l 0 0 t«t 

-fev-fi 1 2*= £~?xftMzti&mm§^i$. 
ro-tr./Hfi i 3tcj; o^asitT, -eco^asa^ffi 
nxi&^i±m&$titzmMx~h ; 7>x'fjL-y-i 1 4^ 



So £<75BW<9>fc«>, 7n^7tl 1 3(4. ffiL< 

fi msi i6^L, tesMrti^ttt, -fe^ 

-9-1 1 2fc itx/afcJih^xxTJL— 9-1 
JtS«SlS#*«H'^-4fc«)<0x^>f1f 1 1 9£*L 

[00 32] W^W^itft-f-ii^h^f— ^ a y 1 3 
OfcioTJ&fiSSft*. Hi 

Xf-yg>l 3 0(1 DftfaWtai 1 5£*LTfc 

d . ^comifti^vmmz^xmm't^. -tyy-i 

1211 A«^^HSafel^rt<^iflMIKS^)JE**J 
•C*S. ±7t> -t>"+M 12(1 ;^X^«}lJg§iX7t4i 

m \ A/ D W i« S -fe 

<ttfeii-C^4. -fey-9-1 1 214. L<i4. «BJc^ 

-iroti:i>tc. mtf, iftff, Mti. as, jpas. 
jj, aetE. mm. m 

mm. msh. <<*y. mmtv^tzh^m^mt-. m 

cr^mmmm.^ ( ^ - 9 . aus > mm t> . 

[00 33 ] ^SJC^^Tfi'ffl^-tL^W-tey^fcl 

£ J a c o b Fraden©l"AIP Handbo 
okof Modern Sensorsj tCpf$EHC|2 

2(4. 1: izmmLxm&Ati^tL&mmm'fftBMo 

9/1 6 1. 6 5 8-^£Ktt3*UtPVDF-fey^<7)i: 
•5 5rJ±73-fe>"tf h7yxfi- tf. istti. Motor 

0 1 a (Cl oTlK^StL^MP X2000y'J — X«£E 
7J-fe>"9-T- fcS. tfri*L^lo(C. at^swwe* UV^H 
tmmiZ&^^X. h5yxfa-tl 14l±7nt 7 t 

1 1 3£-/|-LT-t:>trl 1 2 fc«S5Wfci(SKS#tTV^ 
S 0 7ot 7 tl 1 3(4. WBB&l 1 6Sr^LT-fe>-9- 
m^m&t&ttls^ T ; J?Jifl 19Sr^LT-fe 

—9-1 1 4 (cffij^-rs o b7yxfj.-ti 14(4. 3 
<r?)W*W<4. xf-y 3 yi 3 0Kf 

(-jlft^^xSo t>t. 7°n-fe>yHfl 1 3(4-fe>"+M 1 2 

Ct^WCii^ixtij^ z\tit>commi±. VLSI 

(Very Large Scale Integra 
t i on) ffiRfct5^T«Wfc*^TV^4±at:, ftM 
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0vhas«*2Siri/o^. rn*7ti i3(4M^r 

[0 0 34] m-fevlM 1 3fcHMfcZ>ltifiSfc-3T^ 
So fflfjfitfeiafc, rn-fey-tf l l 3(4, -fe^iM l 

co4 3 3rWffi(4, -fey+M l 2<^/J>Mrt:;fe4t^y-9-i 
1 2c^^i^y*£/h£<^&±T*^X&&. £ 
tf>%£\ VffiHl 1 6(4, -ffl^S&S* 
4 -oe— *>.x£ffi*U y-YXiO 

aMSflJiT^^-feViri o 0«ff^-Wlt#J:b ( SN 
Jt) *|*F±S**. x^-f-fl 19(4Tn-te>y 

if 1 1 3i*it\ T-tuym^fj^ivm^z^mth 

tthlz^ h5yxfi-t 114 (c4 

So flWEW«S#fci, M^f-i'ay 1 3 0(cioT 

TO*7tl 1 3(4, 
h^XX-rjL— 1M 1 4i3it//*^(4-fey-9-l 1 2 2r 

L < (4, 7n-fe 7tll3(i, jB*o*j^tem-9*iiMi 

SflTV^. icoaSD^*, Tn-te-y+M 1 3(£i4, 
^ * 'J SHi: Tn /7AM«tt £ ( Tn/^AftTi 

co-feytf 1 1 27>M#^4i£ffi$8£W3*f4(4£Ci:t4 

Bews--f ^yfyxf^ i o o fc3tffl"ri&ar*< 

l* ! 7'nt -y-9" 1 1 3(c4-oTKffiStL§o 
[0035] tfiRJf , ,*#<50f^<50j^«M^JE*i:ia 

A**L>*T\ 0 0fcKW-6*VCV»ft*£ s 7at7tl 
1 3(4, ft*OT*^t=3S«S*i.6£Eflfi#*iatTil 
S-fc >~9" t: 4 o X $ ft & ft iS i (4ffi?SOM^fX 9 

MOffeSo i#i(c4^-C, 4 DiEffi^^-^col^ffi 

Sffl^/WJS&ft&MSj&WkX^-^a > 1 3 Oizm? 

hti.fz7°u^>v^i l z£^xrs^fonxh&^b^o^t 

-tfll 4c7)^iT-fe>'7" l J 1 1 8(4, i*fS£fu>-e«i 
^*3EiW-4fcftfc:. ^i9&kL<(4ffi«;fri££W?- 
4. <rco4d^Mi£(4, ^«»if(:S^TS<ffl 
^ixTfcD, 4*:, ££fc#IHLTiH»A*i<9*i.4W*. 
(4USP5, 6 1 9, 9 9 7CSHt=iE«S*tTli^4. 
flsfl.Jfc-r-^ a V 1 3 0(4, l-,#0#tfl-(Cffi«§;fXTfc 

0 , a#<z>ttrtfc:«*b5&*;fu&' , w >^ 1 0 0 CO h 

5yxfj.-fl 1 4(Ct!)7Jtfc(4X^/^- («J±) 
*^L.H^*^W&«i^-£»t4 4 3 (cffi^^ix 



[ 0 0 3 6 ] El 1 1 — H 1 2 ^$tLS*^Hfl<7)— 

h7y7fa-t3 2 1(4^/^ >/ N3 1 0|*KCjt#$ 
ft-TV^S, h5yxfi-t3 2 1(4, EM^LT, 
ft^'x 1 2 6 t , *7J±M1B^ 1 2 8 2:, SON 

is 1 3 2 1 , am 1 3 3 1 , fi-^ms 1 3 4 1 , ie 
mmvmw 1 3 8 1 izmwtztix ^1,. aiwa^s*^ 

*l^(cMft§tiao#:F*It0#Sb7>X7 ; . 3 .--t41 14 

^Jx.^V~9\ 2 6irfl;7JfMfStsl 2 8(±M»h7 
y7fa-t3 2 lfcx*/l*¥— («E) 
ft-f-^x*]^- ? 1 2 6t«JJBB»l 2 8(4, tt^n 
£ffiK« * -f t < , i Z. tc$Si L T ffi^ Ait 
^bixS ''Data Transmissionfrom 

an Implantable Bioteleme 
ter byLoad- Shift Keying U 
sing Circuit Configuratio 
n Modulatorj by Zheng n i a n 

Tang, Brian Smith, John H. 
Schild, and P. Hunter Peckh 
am, IEEE Transactions on B 
iomedical Engineering, Vo 
1. 42, No. 5, May, 1995, pp. 524 

- 5 2 8izm^^xm^iifzmm^Lx\^ . 

[00 37 ] ffft£L7t4 3(C, h7^fa-t3 2 1 

(4, # T 4L<(4, b7>x : Tx.--<rmmitmmmzm 

W>9470)t»0)"Ci>*). ZcOffimtmi (a), 1 
(b), H2(aM(e), 17(b), 7(c), H8(d) 
—8(f), 09, Ell OdtBttSftXHS. #h7>-X 
fa-t3 2 1ll N7yx*7f, l/is—Jifo&WZ 
b7>^-rttLXM<c\tfrX%, #?4L<(4, 19 

9 2 ^tc&ws wtiii^fifeiss^BrfoaePN crph 

3tC3a^-S«tdtSfiif£S^TV^-6. NCRP113 
(4, W-M. I It, AV-h7y7S7?tL 
Xm< byyx^^—^S 2 l^V^3j--tryHfl oot 

^Mf- 1 ilfl-TS i 1 3&*T# S £ t 2tSI5e LT . 
tft U>h?^fa- ^3 2 1 (4HJlR<50b°^h>-^-f 
7«h7yxfi- ^^^TLTV^So b7^fa- -if 
3 2 1 (4, «7^mS§l 1 2 8fc*«Wl3Sat3*U h 5 
XXfa- »fl 1 4t^Mff 5rff^T^o 4fc, l7> 
7fi-t3 2 1(4 i?x.*V— 9 1 2 6fc4tfm:7jii 
H» 1 2 8 £± oTJBj£3ftfcx*rt^-£36fl:3-frT 

t t h 5 ^fa-t 1 1 4 {zmmt 

< . fllllfff 1 3 3(4, h5^fi-t3 2 1 fcflfpnr 
|g(C®MS^-CfeO, l7^fa-fll4i^f)t 

^f i '^^;i^-f-^^ftai'f-S7 , '^(ciS(t^ixT^s 0 #: 
^7f-y 3^130 «DfI^3Wt» 1 1 5 tffifflnTfl^r 
99181 3 3«^J(4, Mo t o r o 1 ati -3X16565 
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fVC^SMC 1 4 9 6 4£(4MC 1 5 9 6^^f7^SI 

4 » 

[0038] ft#Pg& 1 3 4 (4. aifH 1 3 3 ££M 

II Analog Devices £ 4 oTIBg^ilT 
^|,ADM2 0 2^'f7Oill^tAS t ft^fB&Sl 
34(4. A-fsi-fey^-i OOtcioTiUfiS^fi-f-Sr 
IE«Lfe 0 ffitt Lfc 0 JWf Lfc n y b° A 

_ tj y j XT W b ^ r> Jt 4 0 fc^*<50ia 

#>(=, j8*0* 1*1 ,fc&e9#*^£>fPB 
£Jfcft4£fcj&*S*:ft.4*£. M»3>V-/H2 4 
{4. fi-^-^'x^-V— ? 1 2 63&»JoX^;^— fi^Jfi^l 

x^/l^'— ft^t(4. iM^V^r 1 0 0WDt7tl 
1 3i5j;?/v;Pf-ri-^"+f-xv;^r^^'+?-3 8 1 £ 

wflrrswflo^y— /n 2 4t^mhra>mcozi^> 

1 2 8T*»BS;ftfc8L h7>Xfi-t3 2 1 (=i££> 
;fx4 „ 4 0 . ^'W V^f 10 0 (cx^/Mf : — ■& 
mUs^ti. !fl 1 4fc4 D'^ sf-bflf 

1 0 0jWttft*=rflli:2r4. £<04o(c. B^coMfoZM 
tX{mZti&x.*^-t,±. -b>tl 1 2[;J:- 5 tl 

h^yxfa- 9-1 1 4fcflBfr*-«fc»tettffl3 
ft 4. £<^@&<jcd£:#>, Xf-yg>130t?)f7yx 
ra— 9" 3 2 1(4, #?4L<(4^?Hry-9-l 0 0* { 1 

tih&S&Mi&y&ft k flfflWfcW*-*-* 4 5 (= 
I£B3ft4« >U*-*z>*ri 0 0ttft*«»LI*3b 
7yXfa-fl 1 4(c4^TffM§tll> ; i 1 «I^t t 
Xcn^yfl 1 2f0ff-§-SrN5>'Xv ; 'j.— *f 1 14^1> 
LTlftSlWN&fcftfc:, xf-y 3 >-13 0li;N7yxf 
a— 9-3 2 1 £tfrLTffWlfiWM3#*JMW-4. * 
SOft. DftWt&l 1 5(4. tytll 2cr>m^WM 
U *ora^HE«WW§!K 1 3 8 tea*. #-t^-fl 
1 2 tm&W fctt$-4flNB£iiflW-4*^ 
#-tr>"+?-l 1 2*^«^COW#^X-f— i>H >-l 3 0 
(=4^TfiJffl$ft. #-fey-9-«^ft«BI*oaffl!l3-K 

(4. flaRjbi-fcviri l 2«d-fe«ffK^#^co-fey-9- 
j^6^fll«<0«BR**«^-4fcftfc, ra-feyHfl l 3 
(=4oTjB®g§ft4. 

[0039] Ell 2—H 1 4 C^£ft4 4 -5 (=, *?ity 
cvbftL^i&eomWtmizte^X. JU^^y^Tl 0 0 
(4. WfcHl 3fc^£ft44 jS^OS-ffcOgfrihtP 



tSE^S-^aiS^^^^^yb (shunt) 2 0 
2 k, HI 4^ffl^Tf*a-f-^ : E-^^M2 0 4 k£W 

4(4. h 2 0 2c0t&ft^EfIilT^-y 7 ^4^ 

i^;xh2 0 2«Srttffif&£ftT^4. 4 9f¥*l 

(=14, *^ontfiff^(;«s^^yb2o 2(4. im 

0 2(4. i?4L<(4, ^WK^Mffli'^ 
9 . WflJtSWSfgP 2 0 6 k *iSgP 2 0 8 k LT ^ 
I. . mmffi32 0 6 k*S§P2 0 8(4. # 1 0 5 £*-f 
4Stt^2 0 5fc±oTS&tt$*i.TVv&. yt>h2 
0 2 3&J*#<0*W tcaftSi ^ ft 4 . *#05JK*» 

feitt*tSPaS"rSfc»t:. S«g|52 0 6:ftfr£<Z)fif<Z) 

K^fl£i*jc:{3B£ft4 t fc *>t. *ffigii2 o sot&b 
*^sin^§5i'47t(4«^('fjia§tLS 0 eii 2(-^ 

$ii-S>4 5 (c. ^61HMI«*»aj'f-4fc«>OJi33r 
JWft LT(4flgje£*ff-g»<ri:#-C#&. ^^c. x-v>- 

»fc«#fc:i-ftfc«>fc, Sfffi^ii^^WJft LT^Fl 0 
5tf01tt<*^5c7)g|I^*SlR-f--S £ £ i>T'# 4 . £^4 5 
^*1(4. 2 0 2iphSM<73f«B^km/t^ 

1 4(=4oTtf : Srt>tLl. <> ,€#<50flg*^JJg#M 

?k t waj-r * ft coffie«a ^^mti . t3£v 
h^-a5*^#i o sfci^-caMPwcfto, 

4tyfl0 0(4. *?4L<(4. sIMftJI* •/■ryF2 

0 2*ftLXMUt&tztb* l z®mZtl%>» 
[0040] Hi 3(cpL<^SnTV->4 4 ate, 

fit2 0 4(4 *?iL<(4, y^yl20 2c?)filJMW 
CJBJRS*URV^4«RS*I.TI^. Hi 4(^§ix4 4 
t-^12 0 4(i, SFtL<(4. ltfc(4SSS[ 
col±j]-t>y-2 12b. -fey-9-2 1 2 t*mS^(=®i!§ 
WSH/yXfA-f 2 14t£fttl^. -fe^lM 

1 2 k -fey-9-2 1 2(4, CTiJf, ig-K-fey^, 

kite M^«f. »f^. sa. mm. MS. S 
^, »«, *vj\ ?s^j±, a*, mm. mn. m 
mm. a^v. mmb^y^rz^coco&^mt^b- 
iz5Lmt&m<n&m<n?4 7'<^mmm$a 

fcViT. -fey-9-2 1 2(4. i/ J r>hcOMS&2 0 5^Ig 
WWS<o£E**«jart-ftfcftt:Ktt^*i.T*i 0 , «2 

2 1 2(4. y^yl2 0 2rti0fiS^FJf(=ISK§ixT 
^TkJK. 4fc, ffBfc L<i4ffi£fii (p i e zo- 
resistive) h^yxfa- "9". y'Jay^i 
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ft (s i 1 icon capacitive) JEE^J f- ~y 

y^T^—y-, mnj y^^^mmmw. ( 1 ami 

nates) , ?yXX5Xh7gl, ^ 

fti.^ t.tz. N7yxfa-t2 14ll MKil 
y^y h 2 0 20fMirt^B£§fL^V^±aiS§fLTfc 

mmm (Tv-tvy-z-frtx) ^mtz^z^y^-2 

[0041] ^m^^^mmmm^^x . ^-rm 
m.2 0At^-th^4^-^y^i ooii s^comfrh 
mwmw&mm t t < lt*®* 

H 1 2 4 -j izMmft *is . w * l < li 
yt>h20 20flJMrtt?FMSixS ; t-^ga2 0 4 

stttT. ^^>i±t>m^hyyx7 : J .~v-2i4i / zm 
wtts^i-caHis^iifc^s**. -fe>-9-2 1 2j&»6 

0 -e<JD^55r< i: t> h7yxfA-t3 2 1 

j.-Hfi 1 4t l zmL-cm^.titmmc^mmT. /u** 
yyi o oiznt)£W*kLR~o;U *-tyy-fyt>co?— 

7^fa-t2 1 4 fc^l/OfclW-Sfcfcfc, 

#105 tm/rtix * ^ mmmifiw&ZKh . -r 

OSW^ft, Xf-yayi 3 0(4. #1 0 5£HH< 

[0042] HI 2fcJ;tXiai 5^£;fx&4olc N * 
5MB(0flB<0»4 L i ^SdBBJITCIi. x^-y- 3 yi30 
CO— aPSr(£t^tT-fe > 7 U 3 5 1 jWR(f6*T.4 . 1 o 
<?5flftfifcfcl,^, HI 2r3L<S§a§ 4 T-fe 
>7"'J 3 5 1 (±^.;l/^ >y h 3 1 0 ftliZW.friL&tl& „ ^ 
7kj>< */ h3 1 0(4SSfcc7)h5yx7 : i-- , f 3 2 l£#L 

TfcD, #b7yXfa-t3 2 1il h^yXS'/^ 
^l-yw^h7>yw^ LT&£*>. )ia§«C0^ 

tbZtli. Ml 2IC^S*L4 i3C ^--7>S3 5 0 
{4. 3yb° A -^$ijfflI§ii|»v;^7°^^Hf/T r v^f- 
71/^t3 8 1 dzMl-XT-tyy'O 3 5 1 SrftJllWcK 
MLT^&. V^f-ri^^if/T-'V/Pf-T^^-f 3 8 1 
{4. ( i ) jMfifI#£«^tt1IS 1 2 8Kh5yxf 
a-t3 2lML, (ii)*ytll2ifcli-fe 



>t2 12 <^3-9*##W>^m#iBKH 1 3 4 Ccilfi 
U (iii) F7yxS7^tU«ffl?ix^t 

3 2 1 U ( i v ) Uzs-^k LTmmZ 

ixS*«-^tc(4. b^yxfa- 9"3 2 l«fc* 
Ciiffiti 4 fctt , ( v ) *MK» 1 2 8 *» 6 C0&S 
*<7>36gm-^i:flcWfc:E«$fufei»gr-fey7'iJ 1 1 8 

^S>. ^^fTl/^f/f^/H-T ]^?+r3 8 1#3!S 

4. 

[0043] ^micDWt Lt-mmmtzts^x . ^ 

^7h3io ^zmt^tifzT-^yyv 3 5 1 «»jf£ 

(4, 'v/kX -v MOh^yxfa- -9"<7)'^fc ZfL&iiL 

mco^m^jEcomzn^htih . ms^wtsuEit. is-t 
t<it. m.mm^)Uzm^<^mimm^-^zt^z 

4oTJ?fi;$fLl»„ Z<7)£?%{iiM.8ktf> ; £TMz£'>X , 

m- b 7 > A? sEmzmfttz - 1 tfx-% & 4 
oiz^Ki. mmmco^wj yv—yr^yy ( a c o u 

sticinsonifying) ^l^/l/T' 

*.-*ri,zm*%*k&zt^%LX*$>z>* %^h. z<7> 
— rttmzmmtt i t ^'ts h^hx-h h . u^* 1 

A'-y'y/X7in-f ^Vl-sliT W tf^ ( c o n v 
erging(in-fire) spheroida 
1 acoustic array model wi 
th scattering) 2rffiffl LXSW^iSMW 

yxf A-^t fri^co h ^ yxf ^ t cDrM^mmz 

nmmXW.^t& y r — ^ t- 5 >-KiE-fe •yya/ (f i 
rst run calibration sessi 
on) *«ffl£tU>„ *^BJ{i^ A*M9W)****tf# 

ftffl J HfiE J «Oe* I SIII«fc t^t SBHTft § i fc J4W 
<0J£v>«SHtJ -eco4 -5 ^rltffl^IE 
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[01 ] (a)H|2(aKa2(e)<0A-AW3* 
( b ) (4H 2 ( a )— 0 2 ( e ) CO B - BM^iS 3 *WJUz{$ 

I.f7 yxf a— ^S»«S¥7Ji6]$Tffi0-Cl E >£ » 

[023 (a)ll@l(a)«C-C o *«BHt«i. 

b^yXfa- tfSS^IIfffiEI. (b)J201 (a)COD- 

0. ( c ) imi ( a ) - E 3 *?1HJ^I> h X 

yxf^-^rmmmmm. (d)imi (a)«F-Fi 

( e ) J40 1 ( a )cr> G - G«£& 3 
:ffi£^-f-0-C3&6, 

[04 3 (a)-(d)ii*iH|tii, h5 yxf^.-f« 

m^x-^yxcont w^mmcoM^^tm^h 
[05 3 h^yxfi-^l^i/x^y 
[06] y j't LtliL#l»«Hj(:fl^ 

[073 ( a ) - ( c ) imnmcomwM y v-yyx 
[08 3 ( d ) - ( f ) HEwanmM yv-yyx 

SWEIT**. 

[09 3 ^I65!l«flt*irf 
^SScO*¥^^Bt®0'C* 4 . 

[0103 #8HHfcflii> b^yxs -y *g*fDfflo§gfflj 

[0113 ^BJtCfl^^S^^^^Ht-^X^ACOfrl^fe 

[0i 23 *min-mimmizffi&ju **yy->-x 

[0133 *^^<0S9»KIIlte«*** h 5 y^f 



[014 3 i/^yhfy^-ftMZtLfiiMl 3cohxyxf 

* -va x t/EJi-t yvk^-tWMmvfo h . 

[01 5 3 >y hrtfc«*>&4*l*;*#6WK;^4 

1 h7>Xfa-fM, 2. 5 0a, 5 0b EM 
M (M) . 2a. 2bl, 3 (-fe;HB 
») . 3 a »lc^aft-fe;t«H (-feypattt) , 3 b 
m2C0^m^)^n (-fe/VSUW) » 4. 4a. 4b 
?L. 6. 38a. 38b. 42a. 42b TSPUffi 
Cttffi) . 6a. 6b. 8a. 8b Iffi. 8. 4 0 
a. 40b. 44a. 44b ±g|5MI . 9 . 

1 7. 20—26. 28. 3 5a. 35b. 37a. 3 

7b. 5 4—5 7 mn?jy. io i, ii mm 
m («) . 12 mmffi*§/i (gem. skk 14 

9tl, 16 /HKftffi (#*5>f y) . 18 ft 

iS. 27. 29 SM^--fy (it?-f >") . 3 4 
a. 34b. 36a. 36b If7^>(7-f>') . 
5 2$ftlSH. 7 0 9\-ffl, 7 2 4^ 7 4a. 74b 
nT. 8 0a. 80b ISaS. 8 2 ffiMSE. 10 

o j^A^^y^r x-ty-y-isxr-A.) . 105 

#.112 -feytf. 113 ro-fe .y-tf. 114 h 
^yxf^—^r {WmVxyx^x.-*)-^ ^W^ihx 

yxf*-t) .115 ^vvwu. 1 1 6mtm. 

Ill SftT-te>-7'U. 118 MffiT-fevyj. 1 
19 r^-'f-f, 124 frjfljnyv— 126 

128 «7J*K 

»(iiB»>.130 M/:f-yHy(Xf-yg 

y ) . 132 sens. 1 3 3 flora, 134 s# 
mm%r (im) , 138 ie»jBW§ssr 202 y 

+ (JBWttHK^+^b) s 2 04 ^e-^ga. 2 

0 5 Mttilft (9ft) , 206 Umi, 208 

2 1 2 mh^y^r (-fey-if) . 2 1 4 

y^fi-t (f-A— 7') .310 •'VKX -y K 32 

1 i^yxfA-t ( i^yy—^'i^y^fi- 

If) . 3 5 0 tr-7')VM. 35 1 SffllT-kV^'J 
(Tty/U) . 381 ^fTl/^t-f^/l/fT 
y?-tf. 
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(€L 9 ) )0 0-3 50708 (P200 0-ch9;0 8 



[H8] 



[HI 1 ] 




(d) 




2q 8a 



<e) 
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124 
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138 
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mm 


133 
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-V 321 
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112 



^JV^ b 310 



:rn**U* 113 
+ 



IRS 


IS 


116 


^5- 




119 





118 




117 
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